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To all whom it may concern 
Be it known that I, Dr. MAX LANGE, a cit 

izen of the German Empire, and resident 
of Steglitz, near Berlin, Germany, have in 
vented certain new and useful Improve 
ments in Optical Systems of Variable Mag 
nification, of which the following is a speci 
fication. 
This invention relates to an optical gystein 

with reversible lens system consisting at 
least of two, parts for varying or changing 
the magnification. The invention has for 
its object in optical systeins of this kind to 
enable a great variation of magnification in 
connection with favorable aperture condi 
tions or small length or with both these properties. 
The objects of the invention are attained 

in that a reversible lens system is provided 
which has a limited focal length and which 
is so disposed behind the objective, i. e. 
the light admission lens in the path of non 
parallel rays that its center of rotation coin 
cides with the central point between its ob 
ject:plane, i.e. the image plane of the ob 
jective and its own image plane and there 
fore has equal distance from both said 
planes and that the center of rotation is at 
the same time laterally displaced from the 
center between its two main planes. 

In connection with optical systems having 
a reversible lens system for the change of 
magnification, there frequently exists a cer 
tain defect in that the reversible lens sys 
tem requires a casing of undesired large di 
mensions at the place where the lens system 
is disposed. It is therefore important to 
arrange the reversible lens system in such 
a manner that it does not require a bulky 
form of raising. A suitable form of the re 
versible lens system results by composing 
it of n positive and a negative element and 
arranging it in such manner that the point 
lying in the middle between its nodal points 
is on an outer side of the reversible system 
while the center of rotation is between the 
two elements. If in such construction the 
object plane of the reversible system, i. e. 
thsimige plane of the objective is virtunl, 
it is possible to dispose the reversible sys 
temquite close to the objective. This is ad vantageous, especially for periscopes in that 
the reversible part is close to the entrance 

pupil of the instrument and nay tierefore 
have very small dimensions. 

It is obvious that the reversible part of the instrument may be provided with two 
or Inoue lens systems for the clitunge of inag 
nification, whose optical axes intersect each 
other, so that depending from the one or 
the other system E. inserted in the path 
of rays, a repeated variation of the magnifi 
cation is possible. 
The invention is shown on the accompany 

ing drawings on several constructional forms 6 
of telescopes. 

Figure 1 represents a straight-sight tele. 
Scope with two real image planes; Fig. 2 represents a straight-sight telescope 
with a virtual and a real image plane: 

Fig. 3 represents a telescope with a re 
fracted axis and a virtual and a real image plane; 

Fig. 4 is a modification of the reversing 
system used in the constructional form ac 
cording to Fig. 3; 

Fig. 5 represents a straight-sight, telescope 
with two real image planes EFE "We's- 
ing systems adapted to be inserted in the 
path of rays. 
In the telescope shown in Fig. 1, the oh 

jective is designated with the numeral 1; 
hind the objective is a diaphragm 2 on the 

object side of the reversing system composed 
of a "negative element 3 and a positive ele 
ment 4. The center between the main points 
of the reversing systern is indicated at 5. 
The reversing systein is provided within a 
separate rasing (ndaptd to he turned about 
a shaft 7 located between the lenses 3, 4. At 
this point. the telescope casing 8 has an en 
largement 9. 10 is the ocular. The din 
phragm on the ocular side of the reversing 
system is indicated at 11. The axis of ro 
tation is equidistant from 2 and 11. 

In the constructional form according to 
Fig.2 the casing of the instrument is desig 
nated 8', the part of the casing adapted to receive the reversing system is designated 
6 and 9” is the enlargement of the casing. 
The objective, which in this case has nega. 
tive focal length, is designated 1' and 8',4' 
are the two elements of the reversing sys 
tem. The virtual image plane of the nega 
tive objective is i. at 2'; the image 
plane of the compound system formed by 
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the lji''Live1 it the reversing systein is at 
l'. The axis of rotation of the reversing 

syst ('i is indicated it 7" and the center be 
tw ('' (' two in in points is illicated it 5'. 
1'' is the ocular at 12 all other slationary 
It's 'I'sing system, which casts the in age into 
the it i? plane of the octar. 

II Fig. 3 the use of thc systein corre 
spoil dig to lig. 2 is shown on a tulescope 
with two lends. The objective is designated 
1'. Thc virtual image plune, of the nega 
tive ubjective is indicated at 2'. The ob 
jective is tirectly followed by the riversing 
systein 3'," 4'', which through the incolium 
of a prisii 13 prolices between its two 
leist's a bend in the path of the rays, The 
Ic versig systein 3'', 4', i3 is a lounted on 
it rota tall' currier 14, which is of such snall 
line sit is that there is no enlargement of 
tle instrument casing at this point. The 
carrier 14 is pivoted on the journal 15, so 
that the elect 3’ or 4 of the reversing 
systein can be triel toward the objective. 
1(3 is the collective element and 11''' the 
iniag, plane on the pcular side of the re 
versile system. 10' is the oc'ular which 
rudices by neans of the prisin 18 between 

its collective cle, ent und its outer lens a 
second bold in the puth of rays. 17 is a 
stationary reversing systein arranged be 
tween the diaphragm 11’ and the ocular 
10'. The reversing systern 17 casts the 
in age from 11’ toward the ocular. 
The rotation of the carrier, containing the 

reversing systein 3, 4' about the journal 
15 may be replaced by a rotation about an 
axis vertical to tho optical axes of the ele 
ments of the reversing system. In this case 
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the celets if lic reversing system inst 
be lot ille J. as slown in lig. 4, where the 
two sets (if I’’ \'''s ig systeit is it i?: l'aigliated 
3", !" Irist, l: airfa". At risii ". 

Fig. 5 is identical with the is retional 
for acc: I'litig to lig. 'N'et till two 
tlifferent reye'sing systeit is are provil cu i 
the part (5' of the easing, naniely, he re. 
versing syst's 'S', 4' in S', 4'. lach of 
these reyersing systeins may be disposed in 
two positions in the path of rays of the ill 
strail it so that altogether four magnifica 
tions can be oltaired. 
What I claim is:- 
1. Optical it. comprising all objective, 

an ocular and a reversible system adapted 
to St. the alignification. on reversal, the 
reversible systein being composed of a posi 
tive aid.: negative cluinell also arranged 
tlit its ful: in lies between its two cle 
inents and the cent "r between its nail points 
on one sile, i.e. otitside thc reversible system. 2. ()ptical syst ('il 'til risii r an objective 
of tigative fall' gll, it ocular and a re 
versible systein in close proximity to thic ob 
jective a lapted to vary the lagnification of 
the systein on 'eversal and so lisposed that 
its fulci in is equilistant from the it rage 
plane of the reversal system on its ocular 
sile and fruin the virtual image plane of the 
objective. 

In testimony whereof I have signed this 

43 

70 
specification in the presence of two subscrib 
ing witnesses. 

DR, MAX LANGE. 
Witnesses: 

WoLDEMAR Haurr, 
HENRY HASPER. 


